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INTRODUCTION : 


Included, as follows, are excerpts from the original study 
proposa I : 


" SI’ACL ANU LNLRGY CONSERVATION HOUSING PROTOTYPE UNIT Ijt VlLOPME NT 


Cnergy conservation In housing. Including solar energy 
application. Is Imperative. Together with the challenges 
of energy consumption, a foremost problem facing our 
country now and In the future Is the quality and quantity 
of housing available. 

The desperate quantitative problems of housing need, 
financing, minimum room sizes, etc., have tended to Impose 
and fix certain space*use patterns which are self-defeating 
In their Inefficiency. Further, qualitative Issues are 
generally ignored and In no sense does housing for the vast 
majority contribute positively to the quality of life. 

Just as new an. Innovative strategies must be developed to 
solve our energy problems, highly Imaginative and new patterns 
of housing which are not only more efficient but which are 
more socially responsive, must be developed. 

Consider the possibility of housing sites in the air over 
roadways, units hung from a bridge spanning a river, or 
hung from a structure In the water. Consider such possi- 
bilities within the dwelling unit as a plug-ln, moving, 
open up tech center and new multi-use furniture and thus 
"building less and using more.” Consider a storaqe/study/ 
sleeping unit like a berth on a train that is fun for a 
child rather than a larger (but too small) typical R’ x 10’ 
bedroom. Consider the implications of new lifestyle 
poss I b I I i t i es . 

Thus, while the application of new energy saving technology 
to current housing situations Is possible, an Important 
opportunity is the application of this technology to highly 
innovative explorations Into the housing of the future." 

NASA's primary objectives under this program are to construct 

a house which will demonstrate the application of advanced 

technology in order to minimize energy requirements and to 

help direct further devetopment in home construction by 
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defining the Interaction of Integrated energy and vater 
systems with building configuration and construction materials. 

Consistent with the foregoing, this study not only provides 
housing unit designs, but attempts to Initiate the develop- 
ment of procedures for the analysis of a variety of housing 
strategies. These procedures which are I nter-re I ated to an 
eight point goal statement Included development of the 
f o I I ow I n^ : 

1 ) Matr I x 
?) Structure 
3) Components 

The goals and stated procedures were then applied to the 
development of the submitted housing unit solutions with 
numerous solutions developed utilizing these procedures. 

These analytical procedures will be more fully explained 
elsewhere In this report. While these procedures have been 
applied to the submitted designs, the primary purpose of 
their development Is in anticipation of their future use 
in research and ultimately for the consumer. 

It is anticipated that the fully developed matrix could 
provide in excess of 160,000 combination of factors 
resulting In possible different housing designs. These 


Introduction continued ... 

alternatives could be computer developed. Further, utilizing 
a flexible structural framework and prof abr icated components, 
certain strategies could be "forked up" full size for the 
comparative analysis of physical properties (not dissimilar 
to wind tunnel tests or crash tests). Sue* mock ups could 
also be used for behavioral psychology stidles. 

Finally, the ultimate application of the foregoing would be 
for the consumer/user and architect In the selective sampling 
of a variety of alternative strategies with "total" enerqy 
consumption for each and schematic space organization computer 
reported . 
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The following is an enumeration, and where appropriate, an 
explanation of the applicable goals: 

1) maximize responsiveness to the natural environment - 

Implicit In this goal are a variety of considerations 
related to the natural physical environment, such as 
sun, wind, trees, topography, etc., with the under- 
standing that maximum utilization of these factors 
will result in major energy conservation. Recently 
In congressional testimony by John P. Eberhard, AlA, 
President of the AlA Research Corporation, concerning 
the EDRA plan, Mr. Eberhard said, "buildings were 
built for thousands of years before there were any 
mechanical systems available." Architects found 
"sensible things to do In order to utilize the heat 
of the sun In cold oerlods and reduce the Impact of 
the sun's heat In hot periods." Such "sensible 
design decisiors shoild be made first," he said, 

"and then supplemented with solar energy activated 
mechanical systems." 

?) MAXIMIZE RESPONSIVENESS TO THE UUIlT ENVIRONMENT - 

This goal suggests consideration of surrounding land 
use influences such as buildings, paving, etc. 
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Goals continued ... 

3) ENERGY AND RESOURCE CONSERVATION - 

The emphasis In this goal is on "total" energy and 
resources as distinguished from operating fuel 
consumption. Thus, the technological Impact, energv 
consumption and renewable aspects of construction 
materials used and building site Impact as well as 
building use operations are considered. 

4) MINIMIZE TOTAL VOl UMf - 

As the building volume Is reduced, potential for the 
reduction of materials, land, energy consumption and 
costs exist. 

5) MAXIMIZE PERCEIVABLE SPACE - 

While we attempt to conserve, we must not overlook 
the fact that th*» physical environment that Is developed 
must enhance the human activities for which It exists to 
serve . 

6) ARCHITECTURALLY INTEGRATE NASA TECHNOLOGY 

7) PROTOTYPICAL DEVELOPMENT - 

This goal addresses Itself to the continuing lag of 
mass production Industrial application to the construction 
Industry. While many building par^s are mass produced 
and "prefab" houses are built. Individual on sl*e 
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construction Is none-the- 1 ess common, costly and time 
consum I ng . 

8) MAXIMIZE RESPONSIVENESS TO THE INDIVIDUAL USER'S CHANGING 
NEEDS - 

The vast majority of people (low and middle Income) have 
h’d no opportunity to participate In the development of 
the housing units In which they live. Thus, with the 
exception of minor superficial changes, they must accept 
and adapt to that which Is Imposed. This goal seeks ways 
to enable significant participation In the housing unit 
design by the actual user. Further, It is recognized 
that most user's needs change dramatically over time from 
a young couple, to a family with children, to an older 
coup I e . 
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As previously Indicated, the purpose of the matrix Is to 
provide a tool for the analytical Investigation of the 
numerous possible housing deslqns as related to the stated 
goal Influences. The matrix consists of the following: 

1) A summary of goal related parameters for the 
categories of site, user, conceptual strategies, 
and building strategies. 

2) Activity space parometers for each space. 

T) Parametric explanation (an example has been 

Included for future development, see recommenda- 
1 1 on' * 

4) Parametric strategies (an sample has been 

Included for future development, see recommer.da- 
1 1 ons ) . 

The foregoing, with appropriate parameters considered and 
options selected, forms the basis for a housing unit 
prescription for the stated goals. The completed prescription 
for the submitted housing unit Is Included. 

The full development of the included matrix "outline" and 
Its use has been briefly described in the introduction her* in. 
This methodology Is in fact employed In perhaps a less 
elaborate and formal way by many architects today. Of 
particular Importance here is the application of this method- 
ology to the particular goals, the more formal organization, 
the future parametric elaboration and computer model and the 
potential full scale resultant prescription mock ups for testing 
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Matrix continued ... 

Such testing Is I mp I emented with the development of flexible 
components and structure for the construction of such 
"laboratory" test models. 
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The purpose of this structure Is to provide a flexible 
volumetric framework which Is for housing unit testing 
what the wind tunnel or "crash structure" Is for that 
testing. Such a framework should be simply and quickly 
erected and dismantled and totally flexible It would be 
a three dimensional framework that panels could be applied 
to In order to enclose space, and ln + o which pre-constructed 
"packages" could be set. 

Scaffolding and warehouse storage systems are current 
examples of these principles applied to other uses. 

Diagrammatic drawings of such o system are Included herein 
for future structural development. 






As previously Indicated In the goal explanation under proto- 
typical development and user responsiveness and also for 
"test model" application, a system of pref abr I cated reusable 
components Is necessary, which Is for this housing unit what 
furniture Is for any room. 

Such component packages Include kitchens, bathrooms, mechanical 
spaces, stairs, moveable wardrobes and privacy spaces. The 
privacy spaces, particularly those for children, are thought 
of as self-contained "furniture" units which could be exchanged 
for another model or expanded and which include a place for 
study, lounging, sleeping, clothes storage, etc. As such 
spaces are made more efficient, the goals of minimizing total 
volume and/or maximizing uercelvable space aro addressed. Such 
an Individual "hideout" Is quite acceptable as long as an 
alternate larger family (group) space Is available. 

The component package thus can provide small Individual space 
needs and support functions. The remaining group spaces for 
dining, Informal family activities and more formal adult 
activities can be of any size or form and are attached 
utilizing component panels which are vertical or horizontal, 
opaque, translucent or transparent In order to accomodate 
any form or construction system. 


Components continued 


• • 4 


The component drawings Included herein d I agrammet I ca I I y 
describe such elements for future design development. 
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SYNTHES I S 
NASA Technology Utilization House: 

The foregoing methodology and systems have thus been applied 
to the design of the subject single family dwelling unit for 
thk particular program and specific Intended building site. 

During this work, certain "stylistic" concerns were expressed 
to the researchers presumably with the home building market 
and the housewife In mind. In the previously referred to 
congressional testimony, Mr. Eberhard Indicated that the 
EDRA plan should address aesthetic concerns and drew an 
analogy to automobile design. "The earlier automobiles were 
literally horseless carriages, that Is, they looked like 
carriages that were no longer pulled by horses. It took a 
lot of early design experiments before a vehicle began to 
emerge that was clearly an automobile. Similarly, solar 
assisted houses that look like traditional houses will be 
the Model T Fords of solar energy," he said, but he "predicted 
that new designs that are clearly the result of solar energy 
thinking will eventually emerge." 

This study strongly agrees with Mr. Eberhard. The aesthetic 
beauty of a sal! boat results from the integrity of the 
functional solution. Obvious further analogies can be drawn 
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to NASA'* space technology solutions In the most positive 
sense. Thus while a variety of appearances can be achieved, 
as demonstrated by the number of drawings done during the 
development of this work (not included herein), the primary 
concern was the form of the volume and other appearance 
Influences as goal related. 


The drawings for the housing design Included herein Indicate 
the schematic solution for further design development. 



> o 

•— k. 

0 3 

C O 

o 0 — 

Cl on 

04 - oc c 4- 

4- ® — O O 

C OC — C TJ — ►— 

0 3 0 Cf 

E ® O E ® 

CMC > N 

O — 0 O >k. — 0 

i. E C k O 0 EE 
— — t- — 1-0 — 3 

> X > 0 C 

c a o c co 

ID ZhUI UJ O 



mmmmm _ 4 ■ 


t 




VI 

5 

6 

7 

0 « 

0 



C 0 




0 • 

£ 

• 


> L 

n 

< 


— 0 

> 

• 


0 0 

MB 

>•«/> 


C =3 

0 

v • 


O 0 

« 

— < 


a. — "o 

u 

o • 

— 

0 0 0 

0 

L. Z 

« 4- 

0 3 0 

a. 

3 ► 

o c 

a t> z 


4- 0 CT> 

— 0 

*— 

® 

0 4-0 

O. E 

e > O) 

N 

0 0 — 

► a 

IX — c 

M 

4- i. O 

4- O 

- TJ - 

E 0 

— o> C 

O — 

E C CTi 

— O 

£ 0 £ 

4- 0 

— — C 

X « 

0 4-0 

O > 

X a 

a a 

t. C 0 

(. 0 

0 O £ 

I «/> 

< — ►- 

a. a 

X »— O 
















Group Activities 


* L ( ^ 

fMWll-Y 
OlW *Ofi» 




I nd I v I dua I Act I v 1 1 1 es 

*1 £C*uuTS 


£»diuo * 1 
c\x\l. O - ' Z . 


port Facl I I ties 


Entrance 


K i tcnan 


Bath 1 



Laundry * 

Storage 



C I othes 


Imize Responsiveness 
The Natural 










* 


; 1 

: 2 

c 

c 

e 

e 

> 

> 


MB 


VI 

c 

c 

0 - 

o 

a e 

a. 

Vt L 

VI 4- 

e s 4- 

e — 4- 

a 4- c 

a — c 

a e 

s e 

e z s 

* CD E 

N C 

N c 

— • 0 

— • o 

E C. L. 

E -C 

— H- — 

— I— — 

X > 

X > 

e 0 c 

a 0 c 

ZHU 

IhW 


Fixed Volume 


Fixed Point 


Fixed Points 


Expandable - 
Contractl b le 






-4 

4 

5 

e 

r> 

n 

> 

6 

e 

< 

• 

►i/> 

7 

M 

e 

— • 


a 

o 

— < 


4- 

u 

e • 


O 

« 

L Z 

« 4- 

H- 

a 

3 ► 

4 - e o) 

o c 

— • 

O 

e 

04- 0 

a. E 

N 

N 

® « — 

> Cl 

— e 

_ 

4- U O 

4- O 

E E 

E • 

— C7) C 

O — 

— 3 

— O 

zee 

4- ® 

C — 

X <0 

0 4-0 

o > 

— 0 

a a. 

h. c ® 

i. ® 

X > 

X in 

< — i- 

a o 


Repel 

ritive z u 

or 3 

D Urlt 


Vertical Components 


Horizontal Components 


Linear Components 


Multi Level 


"Saddle Bags" 


Maximize Responsiveness 















To Individual User 
Changing heeds 







































MATRIX 

Act I v I tv/Space 


Re I at I o ish I os 


Group Activities 




» U Y 


Individual Activities 


£Uiur? 




Support Facilities 


Lntrance 


Kitchen 


B 


Laundry 


Storage 


C I othes 


Genera I 


■mJ 

« 

cess To 


u 

O 



< 


a. 

(/> 

TJ 


O 

4> 

• 



o 

© 

© 

I. 

♦- 

V> 

4- 

o 

O 

C 

l 

— 

o 

e 

u 

o 

a 


Mech. Equip 


Exter I or Activities 


Exterior V lew 


Other 


forma I 








































i 


i 


MAT ? • X | „ ! 

v* I 

Act I v I ty/Space o v u 

5 ] ‘ 

£ o * 

1liw4*8 f • 2 Z 

' U £ tfl O 

« +• O C E 

Relationships a « u o tr 


-flt+V 


Group Activities 


L \\S\ O G* 




Individual Activities 




^r>ouT 


Support Facilities 


t ntrance 


K 1 tchen 


Laundry 


Storage 


C I othes 


Genera I 







Mech. Equip 


Vent ! I at I on 


Exterior Activities 


Exterior View 


Forr a I 


































forma I 






























Act I v 1 1 y /Space 


f \ : 

fcuiuo YfHaiasr 

V t'Z- /mu' 


Relationships 


e 

cess To 


o 

o 


« 

< 


o. 

«/) 

TJ 


o 

4 - 

C> 



o 

• 

® 

k. 


v* 

4 - 

o 

o 

C 

E 

— 

o 

• 

o 

u 

cr 


♦- 1 ® 

o ' » 

W o 


Individual Activities 


£UiuO * 




Support Facilities 


Entrance 


WIWP"^ 

HBd 


Bath 


Laundry 


Storage 


C lothes 


Genera I 


Auto 


Mech. Equip. 


Light 


Vent I I at I on 


Exter I or Activities 


Exterior View 


Other 


Other 































MATRIX 


Act I v I ty /Space 







Inactivity 





























wcto w«e 1 


... JL 


e»rtf»MSrr 








ViVi-reta.* 




















'I^PLOOZ 

i - aia. ©*• "7 SO *T 

*-(£> \(£> ; - 



iifS 

|o If 

i 

fiSi 

BSSy 

Bi 














While this study attempts to provide the preliminary Information 
for the design of the NASA Tech House to be built at the Langley 
Research Visitors Center, the study also attempts to establish 
the ground work for future research grants to be undertaken hy 
this investigator as follows: 


1) Should any portion of the housing designs included herein 
be selected for further development, this Investigator 
should be the architect for such development as well as 
live In testing, an explanatory visitor brochure and 
quest I onna I re . 

2) This Investigator should develop the complete matrix 
as herein described. 

3) This Investiqator should pursue the development of a 
computerized program utilizing the completed matrix. 

As Indicated herein, such a computerized program would 
not only Indicate research alternatives, but ultimately 
could be utilized by the consumer/user and architect 

In order to generate strategies and resultant energy- 
environment Impact. 

4) This Investigator should develop the flexible structural 
framework and the component space packages and panels. 

5) This Investigator should develop and pursue the full 
scale testing of the physical properties as well as 
psychological behavioral Implications of various housing 
unit designs utilizing the methods and Information 
developed herein and to be developed In the foregoing 
recommendat Ions. 
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